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Lanthanum Mopoxide

It was reported in Technical Report VII (p.96) that a sample
of lanthanum metal filinge which had been annealed at 475° for 52
hours gave a powder diffraction patiern corresponding to two f.c.c.
lattices, with cell constants of 5,307 £ 0.005A. and 5.249 £ 0.005A.
The data are given in Table 20 at the end of this report. The first
number corresponds to the lattice constant of f.c.c. lanthanum,
which was reported as 5.296 £ 0.005A. by Ziegler et al. (1953).

o




27 ]
An attempt was mado to identify the socond f.c.c.
phase, huving ag equal to 5.249 .. It seemed most likely
that this would be oelther un oxide or a nitride phase. No
hithorto reported lanthunum oxide has u f.c.Ce. st.ructuro,1
but illinger & _achuriasen (1953) nuve roported a f.c.c.
samurium monoxide, im0, with the NuCl=-type structure, and
a sli;htly variable lattice constunt. The Zm~"m distance
in this monoxide 1is up;roximately ¢.04 .. smuller than in

the metal. ‘ihe autl.ors huve identiried this phasc with tha

grey coutin; formed on metul pleces on heut treatment.

Lanthanum nitricde, LalN, has been descriled by Youny i §

~legler (1952) as huvirg the NuCl-type structure, with a,
etunl to 5.£05 % 0.004 i. (5.284 & 0.004 ¥X.)° on the basia
of calculutions of intensity ratios for adjucert lines for

i this and other structures considere- as possible. i com-

parison of mcasurcd intensity ratios fror the two sets of

lines found 1n tuis investi ation witl: the Intensity ratios

| caleulated bty Youny & :legler for f.c.c. lunthunum and for

k iall Indlecutes thut tlie luttlice to hilct: the c¢oll constuant
of 5.049 i, corrcsponds does huve the NaCl-type structure. i

» l'l'hﬂ stron, 1inos of the b.c.ce. modifio:tion of ]"'603 ‘
1

| form w«n aprurent f.c.c. luttice, but with a much larger ag»
| naroly 5.7 ». ‘Yhis is discussed furtrer telow.

8 2Innd0111 % Hottl (1937) hud previously reported
‘ Bo286 1o (5.275 %Xe),
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Inis comparison is nude in ..ppendix III, Table 21. 1lhe
principal ovidence 1lies in the relative weakness of the
1ines with IheZ equal to 11 snd 19. Since this lattice
constant 1s so different {ror thut of the nitride, it is
concluded that it corresronds to trut of a monoxide, Lal,
similur to Smd. It nay be noteqd that the Lu-la distance
in tho presumed monoxide 1s also atout 0.04 .., less than
in the metal.

wleyler, Young & lloyd (1953), in an investi, ation
of the crystul structure of lanthunum metal, reported that
the principul f.c.c. pattern, ascribed to f.c.c. gst) lan-
thianum, was usuully accompanied by sore lines from r.c.p.
(=) lanthunum, us well as ty a number of weak lines which
were ussi g nuble to two different f.c.c. lattices, one hav-
in, a lattice constunt 0.5-17 leoss than that of f.c.c. lane
thanum, and the other havin, a, between 5.63 and 5.66 i.
The former of the:ze, called the "y" structure by the au=~
thors, and for which no explun.tion was sug, ested, corres-
ponds to the lunthanum monoxide lattice descrited atove.

The second extra f.c.c. lattice uppe.rin; was as-
cridbod by the suthors to lunthunum hydride. However, it
soems unlikely that t! ore should huve tean any hydride
presont in tig¢ metul sample. If there had heun some orig-

inally prescnt, the hydrogen should have tecn offectively
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99
removed by the 13 hours? heatin, ut 700° C. under hi,h vac~
uum to wr.ich onre sanple was sublected, but for which Lhe
"hydride" structure persisted. It 1s sug, ested here that
the lines of the "hidride” puttern are uctually tre strong-
er lires of the bt.c.c. form of Lay0z {(often e:lled tre C~
mocdification) (Lohtorg, 1936; Bomrer, 1939), which cyvear
to btelong to a f.c.c. lattice half us large, tecause the
metal .tors lie in a sli htly distorted face-centercd cuhic
array (Strukturbericht II, 38-40). If this were so, the
b.ceC. lattice Lo which ti.e lines of the "hydride” strue-
ture would corresjyond would have a cell constunt of twice
B.66 ey Or 11.32 .., to ma%e it as largce us possilble. The
actual t.c.c. parameter has not been very accurately deter-
mined, bein; reporte: as ll.4 kX. units by Lohberg on the
basis of only four blurred measured lines, »itr consider-
able deviution. 1ris uppeurs to te a reusunable explana-
tion, if not u conclusive ore, of whut 7iegler, Young &

Floyd consldered to be an ajprearance of the hydride.
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TABLE 20.--X~-ray diffraction data for lanthanum metal sam-
ple, annealed. Cu radiation, Ni filter. See p. _96 .

b e e e

f.c.co La La.0

sin @ e

obs. 2hy 8y lops 2.by? 86 Iobs
0.2647 3 b 243 3 5.243

,2932 4 5 258

,2958 4 5 217

,4129 8 5 L6l 40

4176 8 5.221 40

.4836 11 5 86 70

4892 : 11 5 226 50

.85050 12 5 289 20

6102 o 12 5234 20

56822 16 5296 10

6890 16 5 236  1u

63456 19 5 296 40

.6414 19 5239 35

.6me 20 5 294 40

.6578 20 5 241 40

7120 24 5 304 30

7203 % 24 5.243 35

7651 27 5.305 40

7634 . 27 5.248% 40

.8222 32 5 304 10

.8311 " 32 5.247% 1%

.8589 354y 5.306 70 “

.8684 " 3547  5.248

8705  36d1 5 309 40 .

-8807 * 36ay  5.248% 50

9178 40«4y 5 .308 .

9276 " 407  5.262% 60

9620  43a3 5 305,

9623 44« 5310 43z 5 249

9727 44n7 5 253

acws

Average a, values computed using starred values are
5.307 £ 0005 A- (f.c ¢c. La) and 5.249 £ 0.005 A. (L=0).
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